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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent secondary environmental pollution from 
occurring by putting a poison gas shell in which poison gas such as sarin is 
sealed in a hydrothermal reactor and piercing the shell in an airtight state to 
discharge the contents to inside the reactor and performing hydrothermal 
reaction treatment by water or alkali water. 

SOLUTION: A shell of poison gas such as sarin or a container in which an 
organic hetero compound such as PCB is sealed is put in a batch type 
hydrothermal reactor, and is isolated from outside. By jetting alkali water 
under high pressure and at high speed by a water jet device, the gas. shell or 
the like is pierced to discharge the contents to inside the reactor. After 
removing the water jet device, hydroxide of metal such as iron is subjected to 
hydrothermal reaction under a catalyst or oxygen~or air-blowing in critical 
conditions by hydrothermal action of water or alkali water by a hardly 
decomposable material. In this way, poison gas or the like is converted into 
hydrocarbon or neutralized salt, and is made harmless. Next, the resultant 
hydrocarbon or the like is cooled under reduced pressure, and is fractionated 
by component. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (1) Sarin, the Soman, Tallinn, VX gas, sore nature gas, lachrymal gas, The shell which enclosed quality of an 
organic system hetero compound, such as. gas shells, such as sternutator, or PCB, and chlorofluocarbon, Stowage 
containers, such as a metal bomb, are inserted in hydrothermal-reaction equipments, such as an autoclave, it intercepts 
with the open air, and the alkaline water is injected at a high-pressure high speed with a water jet vessel to this. Or by the 
empirical orientation method, the underwater plasma method, etc. The process which punches and cuts a shell or a 
container and forces out the explosive power of the bursting explosive in a gas shell by this and which both carries out 
emission diffusion of the contents matter, such as poison gas, into a reactor, (2) Devices for cutting, such as a used water 
jet machine, are ****( e d) from a reaction container after punching / cutting activity termination in said claim 1-(1). 
Depending on the quality of a difficulty decomposition product, metal hydroxides, such as iron, to the origin of the 
enlrainment of a catalyst or oxygen thru/or air The process which converts into an organic compound, a neutralization 
salt, etc. of a hydrocarbon system, and carries out nonpoisonous defanging of poison gas or the poisonous harmful nature 
matter according to a hydrothermal operation of water and the alkaline water under a critical condition, (3) - said claim 
1 - (2) - hydrothermal reaction a result - having been generated - a resultant - reduced pressure, the process which is 
cooled and is distillled fractionally for every matter, and (4) - said claim 1- the process which carries out rectification 
separation of the reaction mixture sent from (3) at a rectification process, and collects the remainders. 
[ Claim 2] (1) The process which removes, washes and collects containers, such as a shell inserted by claim l-(2) after the 
aforementioned process termination, or a metal, from reactors, such as an autoclave, (2) The process which reuses 
harmless hydrocarbon system gas as a fuel of the hydrothermal-reaction process of claim 1 among the resultants of the 
gas nature which carried out separation recovery at all the processes of said claim 1, (3) the reaction mixture collected by 
claim 1 and the penetrant remover used by claim 2 The process which keeps in a container the poisonous harmful liquid 
which removed a neutralization salt and ion, conducted predetermined inspection, sent and carried out the circulation 
reuse of the nonpoisonous harmless liquid to said claim 1 with the chelating resin method thru/or the ion-exchange vessel, 
and contained heavy metal or an arsenic system compound, (4) Process which collects the remainders generated in said 
claim 1 , and is kept in a container. 

[ Claim 3] (1) When the arsenic system matter is contained in said hydrothermal-reaction process of claim l-(2) By the 
approach of throwing in a calcium hydroxide in lye, promoting coprecipitation-ization of calcium (**) arsenate, or adding 
a 3 ferric-chloride (secondary salt-ized iron) water solution, and promoting **** (**) system settlings formation When 
the arsenic system matter or heavy metal are contained in the process which makes recovery easy as the remainder, and 
the solution and the remainder which were kept by (2) claims 1 , 2, and 3, This is solidified into cement, or it mixes in 
solidification mother agents, such as silica, and a hydrothermal solidification reaction is carried out under a critical 
condition. Vitrification or the process which ceramics-izes, confines in the interior and prevents the extraction, (3) - said 
claim 3- (2) - cement thru/or glass, etc. - solidifying - a poisonous harmful solidification object - an iron container - 
sealing - a situation - further - glass coating - in addition, underground, such as a desert and the remains of a mine, -- 
the process which is deeply alike and carries out laying-under-the.-ground storage. 

[Claim 4 ] (1) In said claim l-(2), extract an organic compound and introduce into the continuous system hydrothermal 
processor of a tube reactor method. The process which took in the continuation hydrothermal system which a reaction rate 
is raised [ system ] and carries out high-speed passage of the heating capillary by making temperature increase, carrying 
out continuous running, or changing a pressure freely at the same temperature by feeding with a pump, (2) A package of 
equipment which processes the part thru/or all the processes of said claim 1, claim 2, claim 3, and claim 4 is carried in a 
car. or it processes in the neighborhood where the source location of a toxic substance thru/or the storage area were 
permitted - or population - the process coping with the emission diffusion accident of a toxic substance for carrying out 
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migration conveyance and processing in a thin location. 

[Translation done.] 
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DETAILED DESCRIPTION 



[ Detailed Description of the Invention] 

[0001] This is divided and explained according to each item as follows. 

1 0002] If the hydrothermal reaction near the [Field of the Invention critical point is used, on earth environment, such as 
PCB, chlorofluocarbon, and a methylene chloride, decomposition processing of all quality of an organic system hetero 
compound, such as dismantling of a harmful organic halogenated compound and plastics, sludge, and nightsoil, will be a 
closed system, and the processing of low cost of it will be attained. Moreover, if a continuous system hydrothermal- 
reaction technique is used, removal of hetero matter, such as sulfur harmful in the case of liquefied-gas-izing of energy 
resources, such as coal, petroleum, and natural gas, is also possible, and Field of the Invention is very large. Although the 
poison gas (cartridge) which is one sort of an organic hetero compound was produced in large quantities by first and the 
Second World War, while abandonment burying had been carried out in large quantities after that to the underground of 
Europe and various parts of China, underwater, and the sea middle class, great damage is still inflicted on men and beasts. 
The gas shell only exceeding 2,600,000 parts which especially carried out current becoming clear in China of the old 
Japan army remains, there is also a still more nearly unidentified thing innumerably, and fear and damage are inflicted on 
residents, these poison gas - fundamental the chemical structure of the quality of an organic hetero compound --****- 
- since it is, the hydrothermal reaction near the critical point decomposes, defanging is very easy, in order to perform this 
process to coincidence by processing for a perfect closed system, there is also no fear of secondary nuisance, and 
processing of the contamination soil around an abandonment burying mosquito place etc. is also possible. 
[ 0003] The [conventional technique] Conventionally, although, as for dismantling approaches, such as poison gas, there 
are also examples, such as a nuclear-explosion-underground method of Russia, in the destroying-by fire method, the 
plasma method, a chemistry method, and an extreme, incineration disposal is mainly made. Although the destroying-by 
fire method has relatively the advantage which can be processed extensive in coincidence by low cost, the problem of the 
remarkable corrosion of a furnace with the chlorine-based compound mixed into decline in the rate of operation by 
explosion of a shell and the abnormality rise of incineration temperature and a poison gas manufacture process is left 
behind while it has been unsolved, furthermore, the problem of secondary nuisance generating by diffusion, incinerated 
ash, waste fluid of smoke with which the destroying-by fire method contained toxic substances, such as a hydrogen 
chloride, chlorine gas, and dioxin, — it is - the U.S. and the Middle and Near East - like - population ~ if it is 
processing in a thin desert zone, incineration processing in a population high density zone like Japan, China, and Europe 
is di fficult anyhow. Although the plasma method has the high possibility of full decomposition at super-pyrolysis, facility 
cost and run N1INGU cost are high, and a hydrochloric acid and chlorine gas occur. Although chemical reduction has 
mild conditions, use of a catalyst is indispensable and a hydrochloric acid and chlorine gas occur. Although a supercritical 
hydrothermal method can be used together with liquefaction of an organic macromolecule, an operating condition is 
severe and a hydrochloric acid and chlorine gas occur again. There is a fault like **. 

[0004] [Object of the Invention] There are a problem which prevents secondary nuisance generating by diffusion of the 
. smoke containing toxic substances, such as a hydrogen chloride looked at by the destroying-by fire method, chlorine gas, 
and dioxin, incinerated ash, waste fluid, etc., etc., and a problem of the method of disposing of arsenic (arsenic system 
compound) toxicity is not extinguished, and solution by the hydrothermal solidifying method of processing and a residual 
toxic substance is aimed at within the closed system by the hydrothermal method. 

[ 0005] [The means for solving a technical problem] By the remarkable rise of temperature and a pressure, it changes 
remarkably and an ionic product increases to the degree of pole near the critical point, and the property of water will 
cause hydrolysis easily, if the strong matter of covalent-bond nature also has electronic ** in brachium conjunctivum like 
C-Cl. On the other hand, some which the carbon comrade combined with association with association with carbon- 
hydrogen and the so-called hetero matter, such as halogens, such as carbon-chlorine, sulfur, phosphorus, oxygen, 
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nitrogen, and arsenic, have the description on the chemical structure of poison gas in the shape of a chain, and the 
structure which stood in a row annularly to four carbonaceous arms, therefore — mainly -- a hydrothermal hydrolysis 
reaction - or it is possible to divide easily association with the carbon of organic hetero compounds, such as poison gas, 
and the hetero matter by many reactions, such as an intermolecular dehydrohalogenation reaction, an intramolecular 
dehydrohalogenation reaction, intermolecular dehydration, and intramolecular dehydration. It becomes a leaving group, 
****s, it is neutralized by the ionic reaction in an alkaline-water ambient atmosphere, and the hetero matter by which 
hydrothermal decomposition was carried out becomes a salt etc. Since this reaction is irreversible reaction, the full 
decomposition of it is attained, and the chemical reaction by the conventional catalysis is a completely different new art. 
[ 0006] [The principle and operation] of critical hydrothermal reaction 

(1) Although the critical temperature of the property change water of the water in the critical state is 374 degree.2C and 
critical pressure is 218.3 atmospheric pressures, the descriptions of the hydrothermal reaction in the critical state are that 
it is easy to produce remarkable increase of an ionic reaction rate, and hydrolysis, and increase of solubility. While the 
kinetic energy of a water molecule becomes remarkably high by the interaction between the molecules of water near the 
critical point, with the consistency of water, a dielectric constant, ionization degree, conductivity, coefficient of viscosity, 
and pH change a lot, and serve as a very unique reaction medium. For example, under maximum vapor tension, 
movement of a water molecule becomes intense with a temperature rise, and in order that the orientation to the electric 
field near the critical point may decrease in number, the dielectric constant of water falls. The supercritical water more 
than the critical point serves as about the same nonpolar solvent as an organic solvent, and comes to dissolve the high 
viscosity organic substance well. Although the conductivity of water is therefore produced with H+ and OH- which were 
produced by slight dissociation of water, since the ionization reaction of this water is endothermic reaction 
(dcltaH=5 1 .48kJmol-l), water is remarkably ionized with a temperature rise (ionic dissociation). As a result, the 
conductivity of water increases remarkably, and with the pure water under maximum vapor tension, it becomes the 
maximum at 300-degreeC and decreases conversely with a temperature rise. The same inclination is shown, and as a 
result, pH also falls, it becomes the maximum by 300-degreeC, and the ionic product ([H+], [OH-]) of water will also be 
in the acid condition on [ pH / about five ] count. Moreover, since an ionic product will also become large and a dielectric 
constant will also become large at coincidence if it changes a lot and a pressure increases also with a pressure; this ionic 
product serves as a good medium of a hydrolysis reaction or an ionic reaction. On the other hand, by the elevated- 
temperature low-tension side, the value in the case where the dielectric constant also decreased small and an ionic product 
crosses the critical point becomes about two, and an ionic reaction serves as a good medium of the radical reaction of a 
counter electrode. Moreover, since it shifts to an ionic reaction and radical reaction side with the class of ion, or the 
property of a solvent, it has the possibility of examination of all reactions by controlling this. 

[0007] (2) Although the substitution reaction also of an organic halogenated compound and the matter with a polarity like 
ester is twisted and carried out to direct hydrolysis in early stages of a reaction in the temperature field near the gestalt 
critical point of hydrothermal reaction, under still severer conditions, an intermolecular dehydrohalogenation reaction, an 
intramolecular dehydrohalogenation reaction, intermolecular dehydration, and intramolecular dehydration arise in 
heterogeneity, and are decomposed easily. Since an acid arises by the dehalogenation reaction as a result of these 
decomposition reactions, it is accelerated under alkali conditions. Six sorts of above-mentioned reactions are reactions 
produced comparatively in early stages, if a reaction advances more, polymer-ization will arise, and they come and carry 
out carbonization depending on the case. In the state of the supercritical more than critical temperature, a gaseous 
property becomes strong, and a dehydration condensation reaction comes to give priority to a reaction over hydrolysis, 
aromas, such as PCB, - a tech organochlorine compound should also pass the same reaction process as the chlorobenzenc 
of an example according to a hydrothermal operation near the critical point « it becomes salt and the organic compound 
which consists of C, H, and O, and the ether or an olefin carries out a byproduction. Nucleophilic substitution occurs 
similarly with organic system hetero compounds, such as not only the halogen system matter but organic sulfur, 
phosphorus, nitrogen, etc., hetero matter, such as desulfurization and dephosphorization, ****s, and is disassembled, and 
the organic compound, acid, or salt which consists of C, H, and O generates this hydrothermal reaction. 
[0008] (3) the mechanism of hydrothermal reaction, and control - the hydrothermal -reaction process and control by 
operation of the water near [ above ] a critical zone become as follows. 

** the rise of temperature — water — the matter — incorporating (water of hydration) — although the energy state of that 
matter falls and activation of the matter arises, as a result, it draws out with the collision of a water molecule, and 
association of reaction intramolecular can weaken by movement. 

** According to increase of H+ and OH-, an ionic reaction occurs in the electrolyte matter and a nucleophilic reaction 
occurs in the non-electrolyzing matter (covalent bond). 

** Further, water serves as a nonpolar solvent by decline in the dielectric constant of water, and the solvation 
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effectiveness increases, and a mass transfer rate speeds up by the viscous fall of water, and high diffusibility-ization. 
** By changing the critical state continuously and changing the property of a reaction place with temperature and a 
pressure, it becomes possible to be able to remove a resultant out of a system, and to be able to control promotion of a 
reaction, and migration of a balance, and to choose reaction paths, such as an ionic reaction and radical reaction. 
** In catalytic reaction, since the poisoning matter of a catalyst or its precursor is removable out of a system, the long- 
term stability of catalytic activity becomes possible. 

** Since the property of water changes with the rises of temperature and a pressure and an ionic reaction thru/or 
nucleophilic substitution occur according to increase of an ionic product near the subcritical point of 300-degreeC 
neighborhood, it becomes possible to adjust temperature and a pressure and to control this. 
1 0009] [The poison gas approach by hydrothermal] 

1 ) As for most decomposing method poison gas of organic halogen system poison gas, halogens, such as chlorine, are 
contained. Here, hydrothermal hydrolysis of the Yperite gas which is the representation of the chlorine-based poison gas 
of ****** is taken up. 

1 ) Dissolve easily and it is easy to hydrolyze Yperite gas [S(CH2CH2C1) 2] in thiodiglycol and a salt according to a 
hydrothermal operation of the alkaline water. 

S(CH2CH2Cl)2+2 NaOH->S(CH2CH20H) 2+2NaCl thiodiglycol and a salt are permuted by ethylene KUROHI drine 
compounds and sodium sulfide. 

S(CH2CH20H)2+2NaCl->2ClCH2CH2 OH+Na2S ethylene KUROHI drine compounds changes to ethyleneoxide in an 
operation of caustic alkali of sodium. 

ZCTlCHa CHi OH+2NaOH-2CHi -CH 2 + 2H 2 0+2NaCl 



S (CH Z CHj CI) 2 +4NaOH 



2 01^-0^2 + 2H 2 0+2NaCl+Na 2 S 



This reaction can do three kinds, an acetaldehyde, ethylene glycol, and a polymer, as a product, and changes a ratio 
according to conditions. Finally it becomes the hydrocarbon system matter and salt like ethyleneoxide, and sodium 
sulfide, and is defanged. In addition, when sulfur system gas occurs in a process in the middle of hydrothermal reaction, 
there is nothing first, but when it is, halogens, such as chlorine, are thrown in and it removes in the form of a sulfate. 
2) Decomposition of non-** Yperite gas (CH2CHC1 or CH2CHC1CH3) can be more easily decomposed, because there is 
noS. 

[001 0] (2) There are a phosgene (COC12) and liquid hydrogen cyanide (HCN) in the decomposing method cyanogen 
system poison gas of cyanogen system poison gas. Since a water-solution system decomposes easily under existence of 
air, oxygen, or an oxidizer in ordinary temperature, these cyanides does not necessarily have to carry out hydro thermal 
processing, but if it performs hydrothermal hydrolysis, it is as follows. 
1 ) A. phosgene (COC12) is easily hydrolyzed with the alkaline water. 

Hydrolysis of a methanol water solution decomposes COC12+2H2 0->C02+H20+2HC12 liquid hydrogen cyanide 
(HCN) into a carbon monoxide, a hydrocarbon, and ammonia. 

Although it is more difficult than a cyanogen system since a water-solution system decomposes easily under existence of 
a reducing agent in ordinary temperature like the method of decomposing HCN+H2 0->HCONH2+H2 O- 
>HCOOH+NH3 HCOOH->H2 0+CO(3) nitro poison gas, it is not necessary to necessarily carry out hydrothermal 
processing. 

(4) Build a hydroxide easily by alkali hydrothermal processing with the decomposing method air or oxygen of 
phosphorus system poison gas. Stable compounds, such as an apatite, can be formed by calcium coexistence system. 
(001 1] (5) There are a benzyl bromide (C6H6CH2B r 71), a blue benzyl bromide (C6H6CHBrCN 195), and a 
chlorination acetophenone (CH2C1COC6H5 155) as decomposing method lachrymator of lachrymal gas. Although 
processing of lachrymal gas is the complicated matter with a benzene nucleus, as checked in the example of an 
experiment of the below-mentioned chlorobenzene, it can be processed by hydrothermal reaction. 
1 ) A benzyl bromide carries out hydrothermal hydrolysis with water or the alkaline water, and change it into benzyl 
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alcohol. 

The same is said of a C6H6CH2Br+NaOH->C6H6CH2 OH+NaBr2 blue benzyl bromide. 

Although the C6H6 CHBrCN+H2 0->C6H6CH2Br+HCNHCN+H2 0->HCONH2+H2 0->HCOOH+NH3 HCOOH- 
>H2 O -1-C03 chlorination acetophenone is insoluble in water, it is solved into alcohols, and it changes to a hydrocarbon 
and chlorine with a hydrochloric acid. 

CH2C1C0C6H5+HC1->C6H5C0CH3+C12 [0012] (6) Decomposing method 1 lewisite of arsenic system poison gas 
(CHAsC12) 

Hydrothermal hydrolysis is easily carried out with water thru/or the alkaline water, and strong toxic lewisite can do 
arsenous acid (As3 (OH)), trivalent pentavalent arsenic acid (As03 (OH)), or those trivalent salts. 
CHAsC12+2H2 0->CHAs(0H)2+2HClCHAs(0H)2+2H2 0->CH3 OH+As(OH)32 diphenylchloroarsine (C6H5) 
(2AsCl) 

Hydrolysis is caused with water (or alkaline water) by the hydrothermal operation under a critical condition. 
(C6H5) 2 AsCRH2 - nucleophilicity of the part for the bond part of C and As of the benzene ring is carried out to water 
next 0->(C6H5) 2 AsOH+HCl, a phenol is made, As ****s, and it becomes arsenous acid. 
2(C6H5)2AsOH-l-3H20->4C6H5 OH+As(OH) 33 diphenyl cyano arsine (C6H5) (2AsCN) 

although it was KUSHAMI nature poison gas, Krol of diphenylchloroarsine placed and changed to cyanogen - it comes 
out. According to the hydrothermal operation under a critical condition, it hydrolyzes with the alkaline water thru/or 
alkali salt, and this also becomes arsenite. 

(C6H5) In 2 AsCN+HCl->(C6H5) 3 AsCl+HCN, consequently 3(C6H5) AsCl, the passage of above-mentioned (6)-2 and 
decomposition of HCN become as the method of decomposing (2) cyanogen system poison gas. 

1 001 3] (7) the hydrothermal immobilization 1 of residual poison — when the arsenic system matter is contained especially 
in poison gas, make it arsenate (**) soluble with the alkaline water of Na system, permute, settle a sulfide or ******, and 
condense. It carries out whether although it tends to coprecipitate, in order to settle it as an oxide as completely as 
possible and to remove it out of reaction mixture, the sulfide (AsmSn) of the arsenate (**) of Na system made by making 
it act with an arsenic trioxide and alkali is carried out, or it adds an ferric chloride water solution and makes it insoluble 
******, and is made to condense. 

It carries out whether although it tends to coprecipitate, in order to settle it as an oxide as completely as possible and to 
remove it out of reaction mixture, the sulfide (AsmSn) of the arsenite (**) of calcium system made by making it act with 
a Na3 As04-l-FeC13 ->FeAs04+3NaCl arsenic trioxide and alkali is carried out, or it adds an ferric chloride water solution 
and makes it insoluble ******, and is made to condense. 

The thin residual liquor with which after processing of the calcium3(As04)2+2FeC13 ->2FeAs04-K3CaC122 above 
contained the arsenic system matter in addition is completely removed with a chelating resin method or an electrolytic 
decomposition process. 

3) Solidify by the various solidifying methods and the waste fluid containing the insoluble remainder containing toxic 
substances, such as arsenic, and ****** trash prevents extraction, the glassification in which the solidification approach 
also fixes trash in the network structure of glass, such as poorly soluble silicate, by the compression moulding technique 
between hydrothermal heat, and the ceramic solidification which fixes trash in the safe crystal structure -- or a method of 
construction is simple - there is a cement solidification method which kneads with cement the trash which has a problem 
in permeability but and to solidify. Although the safety-standard item of hydrothermal solidification has transudatory, . 
mechanical strength, a consistency, etc., the most important one among solidification of the toxic matter is leachable. In 
solidification of the toxic matter, as for principle package solidification, only the arsenic system matter also has the 
problem of classification solidification, an anchorage - textile glass yarn and an iron system container - severe - sealing 
-- a case -- further — this glass etc. — coating - carrying out underground thru/or the seabed — it lays underground 
deeply. 

[0014] [ 'Hydrothermal down stream processing] 

(1) While insert containers, such as a poison gas shell or a metal bomb, glass, and plastics, in hydrothermal-reaction 
equipments, such as an autoclave, intercepting with the open air, injecting water or the alkaline water at a high-pressure 
high speed with a water jet vessel etc., punching and cutting a shell or a container and extinguishing the explosive power 
of a gas shell bursting explosive by this, emit the contents matter to the interior of a reactor, and urge diffusion. 

(2) **** the used water jet machine from reactors, such as an autoclave, after punching / cutting activity termination, and 
pour in water and alkaline- water - or acid water, and under a critical condition, according to a hydrothermal operation, 
permute poison gas or the poisonous harmful nature matter by an organic compound, a neutralization salt, etc. of a 
hydrocarbon system, and it carries out nonpoisonous defanging. 

(3) It decompresses and cools and the resultant by which nonpoisonous defanging was carried out is distillled fractionally 
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for every matter. 

(4) If there is furthermore need, at a rectification process, steamy fractional distillation will be carried out and the reaction 
mixture sent from (3) will be collected. 

(5) Remove containers, such as a shell or a metal, from reactors, such as an autoclave, wash this and carry out recovery 
judgment. 

The harmless hydrocarbon system gas with a gas product nonpoisonous after a predetermined inspection among the 
resultants which carried out separation recovery at the process of (6), (3), and (4) is sent as a fuel of the hydrothermal- 
reaction process of (2). 

(7) Reaction mixture and a penetrant remover remove a neutralization salt and ion with an ion-exchange machine and a 
chelate scrubber, and send and carry out the circulation reuse of the nonpoisonous harmless liquid to the hydrothermal- 
reaction process of (2) after a predetermined inspection. 

When the arsenic system matter is contained in reacting matter at the process of (8) and (7) [ whether it is made arsenate 
(**) soluble with the alkaline water of Na system, and it permutes, a sulfide or ****** is settled, and it condenses, and ] 
Or if coprecipitation is carried out with poorly soluble calcium (**) arsenate like calcium arsenate with the alkaline water 
of calcium system, arsenic system resultants are collected and there is need, it will permute, a sulfide or ****** will be 
settled and this will be condensed. In addition, the thin residual liquor containing the arsenic system matter is completely 
removed with a chelating resin method or an electrolytic decomposition process. 

(9) or [ lay under the underground, such as an abandonment mine, by evaporate moisture as much as possible, remove 
from the remainder and residual liquor which be processed at (7) or (8) process, solidify by the cement method or the 
hydrothcrmal method (hotpress), put a solidification object into iron and the container made from stainless steel, and seal 
severely, in order to prevent the elution of toxic materials, such as arsenic system matter, ] - or the seabed - it be deeply 
alike and abandon. 
[0015] [Example] 

(1) The effect done around the difficulty of the legal procedure accompanying acquisition and an experiment of the 
poison gas matter and the safety of an experimenter's life in the selection present condition of the approach 1 experiment 
matter of an experiment tried the experiment by the following allied substances from the problem. Since halogens, such 
as chlorine, have added to the hydrocarbon, if almost all the poison gas matter attains dechlorination, the structure 
destruction of almost all poison gas matter of it will be attained. By the organic halogenated compound and the matter 
with a polarity like ester from this standpoint The chlorobenzene (C6H5C1) and 4-KURORU biphenyl (4-C1C6H2) of 
PCB resemblance which make matter C-H basic structure since it is chemically stable, Chlorofluocarbon, such as CFC-1 1 
(CC13F) which there is no H and makes C-halogen basic structure, and CFC-1 13 (CC1F2CC12F), was chosen as starting 
material, and it experimented in the structure destruction by hydrothcrmal hydrolysis. Moreover, in addition to [ silica, 
mixture / of a siliceous sinter /, and some aluminum(OH) 3 ] the simulation agent which mixed various metallic oxides, 
the hydrothcrmal solidi fication experiment conducted the physical-properties experiment of a solidification reaction and a 
reaction solidification object as a solidification mother agent. 

2) Like use device drawin g 1 A, having confined the water or the sodium-hydroxide water solution made into starting 
material and the source of the activated hydrogen 17.3cm of content volume at the reaction container (high-pressure-pipe 
mold autoclave) of 3 in the direct autoclave, having made gas go in and out through the high-pressure bulb of a reaction 
container, and stirring, with the electric induction heater of drawin g 1 B, rapid heating of the batch type hydrothermal- 
reaction equipment was earned out, and it performed the elevated-temperature high-pressure reaction. Like drawing 2 , 
continuation hydrothermal-reaction equipment is a tube reactor type continuation autoclave, it consists of the raw material 
tank section, the liquid-sending section, the heat exchange section that served both as preheating, the reaction field 
section, the cooling section, and the constant-pressure bulb section, and all actuation is controlled by the computer. The 
specifications of the system of this equipment are maximum temperature;400-degreeC, maximum-pressure;30MPa, 
amount of liquid sending;300 1/h, pipe bore;5mm, and outer-diameter; 10mm, and SUS316 is used for them as a whole.,.; 
Like drawjngj , hydrothcrmal solidification (pressing between heat) equipment raises temperature with an induction . 
heating furnace, installing the shuttering for shaping with a bore of 1.4cm in an autoclave, pushing in an insert in an 
autoclave at a piston with a hydraulic jack, and holding a squeezing pressure, and performs hydrothermal solidification. 

3) In the experiment process of a laboratory procedure and the measuring method above, the effect which it has on a 
reaction and products, such as a filling factor (volume ratio to starting material and water) under a monograph affair, 
temperature, alkali concentration, and reactic>n time, was investigated, a product — the chemical species after each 
reaction - a gas, an organic layer, and a water layer - dissociating - each - a gas chromatography or liquid 
chromatography - identifying - quality - quantitative analysis was carried out. The yield of a product produced and 
searched for the calibration curve with the peak area of a gas chromatography. About some samples, the water layer after 
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a reaction (before an ether extract) was measured, and the structure of a product was presumed. 

[ 0016] [A hydrothermal decomposition experiment of the organic compound which makes C-H basic structure] 

(1) The chlorobenzene or 4-clo ruby phenyl which hydrolyzes according to hydrothermal reaction and remains under the 
experiment conditions which change reaction time, reaction temperature, alkali concentration, etc. by using the contents 
chlorobenzene of an experiment or 4-clo ruby phenyl as starting material, and the rate of dechlorination were 
investigated, the batch type autoclave which showed the container to drawin g 1 using — a solvent — generally - the 
water solution of 5 M-NaOH extent - or the methanol was made to live together in this and acceleration of the reaction 
by decentralization of chlorobenzene or 4-clo ruby phenyl, the rate of dechlorination, and the reduction reaction was 
investigated. 

(2) The MaOH water solution of 3 was used as the solvent the 5-1 5cm of the experiment approaches, chlorobenzene and 
4-KURORU biphenyl inserted 0.2g in the reaction container, the filling factor of the solvent and reacting matter to a 
container was made into about 30 - 50%, and predetermined time heating was performed, having made it laying 
temperature and stirring with the programming rate for 60-degreeC/, using the induction heating furnace shown in 
drawing.! B. The autoclave was taken out after the reaction, it cooled to the room temperature with the blower, ion 
exchange water, a hexane, or the ether washed contents by turns, and the separation extract was carried out at an aqueous 
component and each organic fusibility component. The non-decomposed chlorofluocarbon in ion chromatography 
(YOKOGAWA-IC100) and an organic phase of the halogen of a water solution is a gas chromatography (Hitachi-GC- 
3000), and other components analyzed with the gas chromatography (JEOL-JMX-1500GC). 

(3) temperature dependence drawin g 4 of experimental result 1 reaction - dr awi ng 5 of chlorobenzene 4-KURORU 
biphenyl -- express the rate of dechlorination a temperature exception and according to time amount, respectively. The 
chlorobenzene from this 2 Fig. and the 4-KURORU biphenyl rate of dechlorination progress, so that they become an 
elevated temperature, and the temperature dependence of a reaction understands them. If temperature and the relation of 
reaction time are more than 350-degreeC, they show 60% or more of rapid decomposition by 10 minutes of the 
beginning. 

2) Drawing 6 changes the concentration of 4-KURORU biphenyl NaOH, and plans the rate of dechlorination. The 
increment in the rate of dechlorination was seen so that alkali concentration became deep to! in five mols /under every 
temperature situation, but when 1. was exceeded in five mols /, the rate of dechlorination fell conversely. One of the 
reason of this can consider that the real activation of water decreases by making it high alkali concentration. Moreover, a 
remarkable reduction of a pressure takes place with the problem of the filling factor described below as other reasons, i.e., 
increase of alkali concentration, and it is presumed that it is that to which the rate of dechlorination falls as a result. 

3) the reaction container which uses the relation between a filling factor, the filling factor of the rate above-mentioned of 
dechlorination, and the rate of dechlorination here - temperature -- since a reaction condition cannot be changed from the 
exterior to arbitration in a fixed case, generate internal pressure by the internal sample itself. Since the filling factor 
(consistency) of a sample to the reaction container in this experiment is fixed, if alkali concentration changes, vapor 
pressure and an expansion compression coefficient will change and a pressure will change. On the other hand, if a filling 
factor (consistency) is enlarged, a pressure will be heightened, a liquid phase ambient atmosphere is relatively formed 
under an elevated-temperature condition, by this, an ionic reaction is carried out, hydrolysis reaction promotion is carried 
out and dechlorination conversion increases. When a filling factor is smaller than critical volume, the whole turns into a 
gas at temperature lower than critical temperature, and the force of suppressing expansion of a gas by the constant- 
volume product turns into a pressure from critical temperature at an elevated temperature. Conversely, when a filling 
factor is larger than critical volume, the whole turns into a liquid at temperature lower than critical temperature, more, at 
an elevated temperature, the force of suppressing expansion of a liquid by the constant-volume product turns into a 
pressure, and the pressure rise curve accompanying the increment in temperature serves as a steep slope remarkably. In 
the state of vapor-liquid coexistence, a pressure serves as vapor pressure of a liquid, and if the concentration of a solution 
is fixed, it will become a fixed numeric value with temperature. If temperature is fixed, a property is [ a reaction ambient 
atmosphere ] therefore, changeable into gaseous-phase-like or a liquid phase target with a filling factor. Moreover, 
although an ionic reaction is controlled and being inclined to the direction of dehydration in a gaseous-phase ambient 
atmosphere, in a liquid phase ambient atmosphere, an ionic reaction is accelerated and a hydrolysis reaction becomes 
strong. 

6) In hydrothermal hydrolysis of temperature conditions and the resultant chlorobenzene single taste, four matter of a 
phenol, phenyl ether, biphenyl-2-oar, and biphenyl-4-oar is generated. Although many inner phenols and two matter of 
phenyl ether were generated, under a high alkali situation, the yield of a phenol is high and the yield of phenyl ether is p., 
conversely low. In hydrothermal hydrolysis of 4-clo ruby phenyl, the resultant which is mainly concerned with 4-phenoxy 
biphenyl to biphenyl-4-Orr arises, in the case of 4-clo ruby phenyl, the yield change by the temperature change is needed 
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from 250-degreeC to direct hydrolysis like drawin g 7 ****** starts, 4-phenoxy biphenyl arises from 300-degreeC by 
the condensation by the cleavage reaction and the cleavage product, and it has the maximum point by 350-degreeC. 
Although this maximum point is for the condensation of the benzene ring or a biphenyl ring to progress above 350- 
degreeC, i f it becomes more than 400-degreeC, since the high molecular compound of the shape of an insoluble pitch or 
tar will begin to arise in water and an organic solvent, the sign of this is carried out to the idea that successive 
polymerization begins to arise more than from 350-degreeC. Like drawing 8 , the hydrothermal-reaction process 
accompanying a 4-KURORU biphenyl temperature rise is regarded as matter change (about 2% of 2-clo ruby phenyl 
contains into the still more original ingredient). It turns out that 2-phenoxy biphenyl which are finally 4-KURORU 
biphenyl which it almost becomes biphenyl-4-oar in 400-degreeC, and is starting material in a culmination, and an 
intermediate product decreases by a biphenyl's changing the quality of a hydrothermal product very much according to 
temperature conditions, and generation of biphenyl-4-oar beginning from 300-degreeC, and increasing gradually with a 
temperature rise, and dechlorination is made completely. 

7) We from the result from a 4-KURORU biphenyl reaction process, product draw ing 7 , and dra win g 8 C-Cl association 
of starting material 4-clo ruby phenyl cleaves to biphenyl-4-Orr (I of drawjng_9 ), and chlorobenzene (111 of drawing 9 ) 
according to a hydrothermal hydrolysis operation like drawing 9 in the 1st step. Furthermore, chlorobenzene thought that 
it developed in the form which chlorine ****s according to a hydrothermal operation and 4-phenoxy biphenyl produces 
by the condensation by the cleavage reaction and the cleavage product on the basis of the existence of this phenol system. • 
Each matter of 4-phenoxy biphenyl [ which is a resultant ], 2-phenoxy biphenyl, and biphenyl-2-oar is the condensation 
product of a biphenyl radical and a phenyl group, and I think that it was made by the condensation reaction by the 
intermolecular demineralization-ized water elementary process of starting material and an intermediate reaction product. 
1 001 7] [ A hydrothermal decomposition experiment of the organic compound which makes C-halogen basic structure] 

(1) By using as starting material CFC-1 13 (CC1F2CC12F) which differs in CFC-1 1 (CC13F) by contents Daikin, LTD. of 
an experiment, and the number of chains, under the experiment conditions which change reaction time, reaction 
temperature, alkali concentration, etc., it hydrolyzed according to hydrothermal reaction and residual chlorofluocarbon 
and the rate of dechlorination were investigated. The experiment container used the batch type autoclave of 3 17.3cm of 
content volume shown in drawin g 1 , and the solvent made the methanol live together in 4 M-NaOH water solutions or 
this, and investigated decentralization of chlorofluocarbon, and acceleration of the reaction by the reduction reaction. 

(2) The 5- 15cm of the contents approaches of an experiment, the solvent of 3 and CFC-1 1 inserted 0.52g 
chlorofluocarbon in 0.58 Ig, CFC-1 13 were inserted in the reaction container, and predetermined time heating was 
performed, having made it laying temperature and stirring with the programming rate for 40-degreeC/, using an induction 
heating furnace. The autoclave was taken out after the reaction, it cooled to the room temperature with the blower, ion 
exchange water, a hexane, or the ether washed contents by turns, and the separation extract was carried out at an aqueous 
component and each organic fusibility component. The non-decomposed chlorofluocarbon in ion chromatography 
(YOKOGAWA-1C100) and an organic phase of the halogen of a water solution is a gas chromatography (Hitachi-GC- 
3000), and other components analyzed with the gas chromatography (JEOL-JMX-1500GC). 

(3) Experimental result 1 drawing 10 is the survival rate and the rate of dehalogenation of CFC-1 1 which were used as a 
reaction of only 4 M-NaOH water solutions. The halogen desorption of CFC-1 1 increased the temperature dependence of 
a reaction remarkably by 200-300-degreeC. The desorption decomposition behavior of chlorine and a fluorine has an '. 
almost similar form, desorption decomposition corresponds mostly with reduction of residual chlorofluocarbon, and about 
50% of non-decomposed chlorofluocarbon remains by desorption decomposition 50%. The reaction has suggested from 
this that a stable intermediate product does not exist. That is, a compound with which some halogens **** and a part 
remains does not exist, but it is presumed that C-halogen structure decomposes and ionizes at a stretch. 

2) Although the halogen recombined with the thing of the shape of tar or a pitch and generation is seen at the elevated 
temperature more than 350"C, reduction of the amount of halogens to a water solution is considered to be the result in 
which the system of a reaction shifted to the property from a solution to a gaseous phase, and shifted to dehydration 
condensation from hydrolysis, and this thinks that a result good in a supercritical field is not born from this. 

3) Drawing 1 1 is the result of investigating the effect which the volume ratio of the mind-liquid bi-phase inside an 
autoclave is changed, the fill factor of the sample solution to a container is specifically changed, and it has on cracking 
severity in order to clarify the difference in decomposition by the gaseous phase and the liquid phase. Since 
decomposition of CFC-1 1 progressed so that the filling factor of a water solution was high, it was understood that 
hydrolysis in a water solution is dominant. It means that that the filling factor of a solution is high has few gaseous 
phases, and since this means reduction of the abundance in the inside of the gaseous phase of volatile chlorofluocarbon, if 
it makes the amount of dissolutions to the liquid phase of chlorofluocarbon increase, decomposition will progress further. 

4) In decomposition of CFC-1 1 to which drawin g 12 used the methanolic alkali water solution as the solvent, as 
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compared with the decomposition-with alkali single taste solution case of CFC-1 1, it turns out but like drawing 12 that 
decomposition temperature falls more than in 100-degreeC. Furthermore, although sodium formate detected in the 
resultant, a methanol oxidizes, this is generated and, as a result, it turns out that there is effectiveness which a methanol 
carries out an oxidation-reduction reaction not only with the promotion of the dissolution to the alkaline water of 
chlorofluocarbon but with chlorofluocarbon, causes demineralization-ized water elementary process, and promotes the' 
desorption of a halogen. In addition, also in the dechlorination reaction of the above-mentioned chlorobenzene, by 
existence of a phenol, compared with the dechlorination reaction of the chlorobenzene single taste, the difference of one 
1 0 times extent of this has the amount of free chlorine by 350-degreeC, and it confirmed that the addition effectiveness of 
a phenol was also remarkable. 

5) Although drawingJ3 investigated hydrothermal decomposition of CFC-1 13 which used the methanolic alkali water 
solution as the solvent and was a thing, it obtained the completely same result as CFC-1 1. the number of chains is 
influenced from this ~ not having - carbon skeletal structure - saturation aliphatic series and aromatic series - or it is 
shown that the effect of whether hydrogen exists in an adjoining location is large. Moreover, when hydrogen did not exist 
in an adjoining location, the reaction was able to make it accelerate by addition of the alcohol which makes the oxidation 
reduction between molecules cause in a solvent. 
[ 001 8] [A hydrothermal decomposition experiment of dioxin and ABS] 

(1) It inserted in the small autoclave by the slurry regime with ashes by having used as starting material the dioxin 
(PCDDS, PCDFS) contained in the contents incinerated ash of hydrothermal decomposition experiment 1 experiment of 
dioxin, and hydrothermal reaction decomposed on concentration and conditions as shown in Table 1 . 

2) The result as the experimental result table 2 was obtained. Namely, it reacts by hydrothermal reaction and 300-degreeC 
for 10 minutes by -10% methanol solution of; (conditions 1) one-mol NaOH solutions. Slurry concentration acquired 
1 00% of cracking severity on 10% of conditions. 

; (Conditions 2) It reacts by hydrothermal reaction and 300-degreeC only with distilled water for 10 minutes. Slurry 
concentration acquired 88.2% of cracking severity at 10%. 

(Conditions 3) It reacts by hydrothermal reaction and 100-degreeC for 10 minutes by -10% methanol solution of; one-mol 
NaOH solutions. Slurry concentration was the low cracking severity of 34.1% at 10%. Therefore, it turned out that 
temperature conditions are important factors. 

(2) It is the quality of a di fficulty decomposition product, since the affinity with water is strong, mix in a waterworks and 
sewage, and ABS which consisted of three, the contents alkyl group of hydrothermal decomposition experiment 1 
experiment of ABS, benzene, and a sulfonic group, is difficult to dissociate. It experimented in the ability of acceleration 
of hydrolysis between benzenesulfonic acid radicals to be performed by keeping pulling S03- with metal ions, such as 
calcium which builds especially a sulfonic group and a stable salt, for cutting between each radical. 

2) Experimental result drawing 14 of hydrothermal decomposition with an alkali solution is [ 350-degreeC ] about only 
30% of cracking severity. There is no big difference in the class of alkali, and it is unsuitable in an alkali ambient 
atmosphere as a conclusion. Although drawin g 15 was decomposition using an acid, although it was ineffective, with the 
nitric acid, the hydrochloric acid was more than 250-degreeC, above 300-degreeC, showed 90% or more of cracking 
severity, and was understood that decomposition in an acid ambient atmosphere is good at the sulfuric acid. Although 
dr awin g 16 is effectiveness exerted on the cracking severity of hydrochloric-acid concentration, the one where 
concentration is deeper is good, and is the hydrochloric acid of 0.5 mol/1, and 100% or more of cracking severity is shown 
above 350-degreeC. It separates into two-layer [ of water and an oil ], and a decomposition product does not show surface 
activity nature any longer. Slight sulfite ion was detected from the water layer. Moreover, although IR-spectrum 
measurement of an oil reservoir component was performed, disappearance of the absorption peak by carbon with the side 
chain which suited before the reaction was seen. I think that the reason for being most suitable for decomposition by the 
hydrochloric acid of elevated-temperature high pressure is because it passes through between bulky alkyl groups and only 
a proton tends to receive an attack. Namely, as for this inference, a kind of hydrolysis reaction and idea ** according •.. 
[ this reaction ] to an acid catalyst are supported by generation of alcohol. 



[0019] 
[Table 1] 
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(002 1 ] [A hydro-thermal processing experiment by the continuous method] 

(1) Although the hydrothermal-reaction experiment of the experiment purpose former was the reaction of the batch type 
using an autoclave, raise a reaction rate for performing extensive processing, and consecutive processing is required. 
Then, the continuation experiment was conducted with the tube reactor method continuation hydrothermal processor of 
drawing 2 . 

(2) The amount of experiment approach liquid sending is correlated with reaction temperature and reaction time, and in 
order to fix reaction temperature and time amount and to increase volume, it should just lengthen the die length of the 
pipe of the pipe reaction section. The reaction condition was what dissolved 5% of CFC-1 13 in the equivalent mixed 
liquor of a methanol and 4 M-NaOH water solutions, and it performed continuation hydrothermal processing, raising 
temperature by the rate of flow of 3 1/min one by one. 
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(3) Like experimental result drawing 1 7 , the result from which a reaction advances [ per / 1 80 degreeC ] quickly, the rate 
of dehalogenation of CFC-1 13 is decomposed about 100% by 215-degreeC, and decomposition is maintained 100% at the 
temperature beyond it was obtained. In the batch type, since 100% decomposition on the same conditions was about 300- 
degreeC, it turned out that it decomposes more completely [ in a low temperature side ]. 
[0022] [Hydrothermal solidification experiment] 

(1) When arsenide and heavy metal are contained in the resultant produced as a result of the experiment purpose 
hydrothermal reaction, in order to prevent the secondary pollution by extraction and breakage, it is necessary to solidi fy 
[his and to keep it in a fixed part. Although it thought that cement solidification was enough as the case of poison gas, it 
was especially careful here, and the simulation agent which contained a variety of metallic oxides in the solidification 
mother agent mainly concerned with silica was added, hydrothermal solidification was carried out, and it investigated 
about transudatory [ of a solidification object ], mechanical strength, a consistency, etc. 

(2) As an experiment approach 1 solidification experiment solidification mother agent, silica (a low quartz, Si02 content 
99.5wt%) was ground to 200 or less meshes, and with the mixture of a siliceous sinter, silica content added the simulation 
agent to aluminum (OH)3 of 70.0wt(s)% and a some, and used it for it the amount of whole of 20g. A NaOH water 
solution (0-1 5N) is added to this 2.5cm3, and it was made to scour it mutually. After having carried out the temperature 
up of the autoclave by 30-degree/m C to the purpose temperature (50-350-degreeC) using the induction heating furnace 
after pushing these in in the autoclave of drawing 3 with the hydraulic jack and applying the squeezing pressure of 16- 
66M.Pa, and carrying out fixed time amount (0 - 6 hours) maintenance of the thermal stress, it cooled to the room 
temperature with the blower. 

2) The cylindrical solidification object with a strength test diameter [ of a solidification object ] of 1.4cm was cut down in 
height of 1 .6cm with the diamond cutter, Shigekazu Ushiro who dried by 1 10-degreeC was measured, and the consistency 
was computed from apparent volume. Then, with the universal testing machine (Shimazu RHE-100), the feed rate of a 
crosshead was set to per minute 0.02cm, 1 axial compression was carried out in the direction perpendicular to the base of 
a cylindrical sample, and the compressive strength in a room temperature was measured. The solidification body surface 
was ground and it observed under the optical microscope (Japanese optics OPTOPHOTO) or the scanning microscope 
(Hitachi S-530). solidification — measurement of the specific surface area of a crystallization object in the living body 
was based on the BET adsorption method which used nitrogen gas for adsorption gas. Moreover, the solidification object 
was heated with the nichrome wire resistance heating furnace for 6 hours, and the weight decrement of a solidification 
object was measured. Next, the static extraction trial used the trial under hydrothermal conditions, and MCC-1 law (the 
examining method used for a radioactive waste solidification object) in low temperature. 

3) The extraction trial under the extraction test-method hydrothermal conditions of a solidification object was made into 
the extraction test sample cut into the direct-vent-system autoclave lined by titanium by 5mm angle cube, and 3 was used 
as a decoction 1 5cm of distilled water so that the geometric surface area of a sample and the ratio of the amount of 
decoctions might be set to 0.1cm-l. Since the extraction rate in early stages of a solidification object was very large under 
hydrothermal conditions, the extraction duration of test could be 24 hours. The trial using the MCC-1 above-mentioned 
law was made into the extraction test sample cut into 8.7mm angle cube, and temperature performed the extraction trial 
for three days, seven days, 14 days, and 28 days 40cm of distilled water of 40-degreeC or 90-degreeC in the Teflon 
container, using 3 as a decoction. The geometric surface area of a decoction sample and the ratio of the amount of 
decoctions are 0.1cm-l. The dynamic extraction trial used the Soxhlet mold extraction testing device made from hard 
glass, and the sample cut down the cylindrical solidification object in the diameter of 1 .4cm, and height of 0.8cm, and 
performed it for 29 days using distilled water of 97-degreeC. As for wt and NaOH water-solution concentration, as 
conditions on which the weight decrement by extraction trial manufactures little solidification object, the amount of trash 
of 10 Ns, the reaction temperature C of 350 degrees, compression-pressure 66MPa, and reaction time was 6 hours about . 
20%. The effect affect the solidification object physical properties of solidification conditions was as follows. 

(3) As for wt and NaOH water-solution concentration, as conditions on which the weight decrement by experimental 
result extraction trial manufactures little solidification object, the amount of trash of 10 Ns, the reaction temperature C of 
350 degrees, compression-pressure 66MPa, and reaction time was 6 hours about 20%. The effect affect the solidification 
object physical properties of solidification conditions was as follows. 

1 ) Like e ffect drawing 18 of NaOH concentration, the weight decrement by extraction trial increased in parabola with the 
increment in NaOH concentration. The compressive strength of a solidification object rose in connection with NaOH 
concentration increasing to lONs, and decreased conversely in 12Ns or more. Although this phenomenon is seen by other 
general experiments which carry out hydrothermal solidification, using silica powder as a base material, when NaOH 
concentration increases to lONs, by microscope observation of a solidification object polished surface, it turns out that a 
silica particle approaches mutually, the particle of an irregular form produces it, and eburnation is advancing. In lONs or 
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more, goods with the ^flexibility considered to be a resultant between silica particles are increasing. Concentration is 
[ the irregular form particle ] roundish by 15Ns or more, and it is shown that the dissolution in an alkali water solution is 
progressing. Therefore, 1 think that the cause of the reduction on the strength by 12Ns or more is for the eburnation by the 
particle of a complicated irregular form to have collapsed by dissolution advance to an alkali water solution. 

2) E ffect drawing. LS of reaction temperature shows the effect affect the physical properties of the solidi fication object of 
reaction temperature. A hardening reaction did not occur [ temperature ] by 50-degreeC, but the solidification object with 
the compressive strength of 180MPa(s) was acquired in 100-degreeC. Although the reinforcement of a solidification 
object decreased in 150-degreeC, compressive strength increased continuously as 150-degreeC to 350-degreeC and 
temperature rose. By 1 50-degreeC, the cause which the reinforcement of a solidi fication object decreased and the amount 
of extraction increased is for the cementing material between the particles of a solidification object not having sufficient 
reinforcement at this temperature, but being easy to dissolve in water, and the cementing material between the particles of 
a solidification object thinks that sufficient reinforcement is obtained as temperature rises. Temperature rose and 
increased the consistency continuously proportionally. The inclination for the weight decrement by extraction trial to be 
contrary to change of the compressive strength by reaction temperature was accepted, and the result that a strong high 
solidification object had little weight decrement was obtained. 

3) As effect drawing JO of a squeezing pressure, both compressive strength and a consistency increased continuously as 
the squeezing pressure increased, and the weight decrement by extraction trial decreased continuously. A squeezing 
pressure urges the junction in a start raw material to this, and considers that it promoted the eburnation of a solidification 
object. 

4) As effect drawing 21 of reaction time, by 30 minutes or more, compressive strength and a consistency do not carry out 
a small deer rise, but 1 think that reaction time has ended the hardening reaction even in about 1 hour. On the other hand, 
as for the weight decrement by extraction trial, reaction time decreased continuously till 6 hours. I think that it changes to 
stable crystalline silicate and aluminosilicate at the poor solubility [ matter / of water glass resemblance which contains 
Na and Si so much by this reaction ] in the bottom of hydrothermal conditions. 

5) When the trash content increased to the effect solidification mother agent of a trash content, the consistency increased 
continuously. This thinks that eburnation is carried out to a solidification mother agent since the specific gravity of a trash , 
content is high. Compressive strength had the maximum in 20wt(s)% of the amount of trash, and decreased in the amount 

of trash beyond it. However, the amounts of trash of compressive strength are 180MPa(s), and the solidification object of 
high intensity was able to do even 70wt(s)%. Although the amount of trash did not change so much to 30wt(s)%, the . 
weight decrement by extraction trial increased, when 50wt% was exceeded. 
[ 0023] [Effect of the Invention] 

(!) Extensive disassembly of the organic hetero matter which includes poison gas according to hydrothermal reaction is 
possible. 

(2) Unless it is the quality of a difficulty decomposition product, a hydrothermal-reaction process is only water thru/or the 
alkaline water, and even if they do not use especially a catalyst, decomposition of poison gas is possible for it. 

(3) The collected hydrocarbon system gas considers as a fuel, and reaction mixture can carry out the repeat cyclic use of 
waste water. 

(4) Since the whole can process within a closing system, there is no fear of secondary nuisance. 

(5) Hydrothermal-reaction conditions are low voltage and low temperature relatively near [ subcritical to ] the critical 
point, and are advantageous on the energy financial side. 

(6) Most control of a hydrothermal-reaction process can be controlled only by temperature and pH, and is simple in 
respect of a facility, arid on-site operation is easy for it. 

(7) Since it operates on an alkali ambient atmosphere and the temperature conditions below the critical point about the 
corrosion of a container and equipment, generally it can respond by iron. 

(8) Since punching cutting is carried out with alkali jet water, dismantling of a gas shell object prevents explosion. 

(9) Since toxic substances, such as arsenic system matter and heavy metal, are fixed by cement-izing or the hydrothermal 
solidi fication reaction after separation from the system of reaction and it is kept in a specific part, there is no fear of 
secondary nuisance, such as extraction. 



[Translation done.] 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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